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ABSTRACT 

This study aims to determine the effect of the use of educational digital comics designed for the topics 

of "Energy Conversions" and "Food Chain and Energy Flow” within the "Energy Conversions and 

Environmental Science" unit of the 8th-grade science curriculum on students’ academic achievement. 

The research employed a quantitative methodology and utilized a quasi-experimental design with 

random sampling, involving 63 eighth-grade students. SPSS 22.0 analysis program was used to analyze 

quantitative data collected during the study. As a result of the analysis, a significant difference was 

found between the academic achievement mean scores of the experimental group students, in which the 

educational comics were used, and the control group students. Based on our finding that using 

educational comics has a positive effect on students’ success, it is thought that the use of these 

materials, which can make learning more fun and permanent, should be expanded. 
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Introduction 

Technology, which is included in educational and instructional studies, provides 

significant support to both students and teachers in terms of materials. The  utilization of 

materials in education not only saves time but also enhances academic achievement by 

facilitating the acquisition of desired  skills and ensuring that the knowledge gained becomes 

more permanent (Cohen, 1992; Çilenti, 1988; Gürbüz, 2006; Karataş & Yapıcı, 2006; Şimşek, 

2002; Yanpar-Şahin & Yıldırım, 1999; Yaşar, 2006; Yıldırım, 2016). One of the technological 

materials used in education is educational digital comics.  

In the 21st century, comics have been integrated into the science education process 

(Aisyah et al., 2017). Although comics which have existed for centuries and were seen as 

entertainment tools covered topics such as political criticism and social issues, they have now 

emerged as valuable educational tools (McCloud, 2001; Widyastuti et al., 2017). The interest 

shown by children in comics is great (Sheu & Chu, 2017). The short structure of comics is 

regarded as a beneficial feature for students who cannot spend long periods of time reading 

(Negrete, 2013). Comics utilize a visual language and make learning interesting (Tekin & İlhan, 

2021). Educators use plots and funny visuals appropriate to the curriculum in the educational 

comic book stories they design to attract students’ attention (Bitz & Emejulu, 2016). Given that 

students generally prefer books with visual elements (Lin & Lin, 2016), comics serve as an 

enjoyable and stimulating learning environment for students across all educational levels 

(Maryani & Amalia, 2018; Toh, 2009). Therefore, it can be inferred that learning can be more 

effective as students’ reading a book they like will contribute positively to their motivation to 

learn.  By incorporating comics into the curriculum, students' curiosity will remain high, and 

they will encourage themselves to learn and understand the lesson as intrinsically motivated 

individuals (Kim, et al., 2017). 

Turkey Century 2024 Maarif Model Science Course Curriculum adopts a holistic 

educational approach that centers on the student. The program aims to raise students as 

individuals equipped with the comprehensive skills  necessary for the  modern era, actively 

participate in group work in cooperation during learning processes, have self-regulation skills, 

are researching, questioning, critical thinkers, environmentally sensitive, and display scientific 

attitudes and behaviors. Additionaly, raising individuals who are aware of digital transformation 

and can adapt to changing technology is shown among the goals of science education (MONE, 

2024). The incorporation of digital comics serves as a material that can help achieve these 

educational goals. Digital comics, as technological tools integrated into educational activities, 

can significantly support both students and teachers in achieving targeted learning outcomes. 

 When reviewing the literature, it is evident that numerous studies have examined the 

effects of using comics in education and instruction. One study found that incorporating comics 

into educational settings significantly enhanced students' motivation, vocabulary, and writing 

skills (Themelis & Sime, 2020). The visual elements presents in comics have a positive effect on 

permanence and remembering as they foster reconstruction in the mind. Foreign language 

teachers frequently employ this method to make reading more fun and understandable (Liu, 

2004). A similar investigation focused on teaching Japanese, where students demonstrated 

notable improvements in language acquisition through the use of comics and expressed that they 

found comics interesting (Lai et al., 2002). In another study, it indicated that comics possess a 

more flexible structure compared to other educational materials, and allowing for a stronger 

connection with the reader (Guadamillas Gómez, 2014).  
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Özdemir (2010) revealed that educational comics enhance success in teaching some 

abstract concepts. Similarly, comics have been recognized as a powerful complementary 

teaching tool that helps to concretizes abstract concepts (Akcanca, 2020). Toh (2009) stated that 

students with visual-kinaesthetic intelligence are unsuccessful in today’s education system. It 

was determined that these students generally enjoy reading comics, and the incorporation of 

comics in education could provide equal opportunities for students. In a study conducted on 

preschool children concluded that literacy was encouraged with comic books (Muniran & Yusof, 

2008). In some studies based on student opinions, it has been stated that educational comics have 

been reported as interesting and motivating for learning (Bhatia, 2006; Song et al., 2008).  

Additionaly, Ranker (2008) revealed that comic books  play a significant role in developing 

essential life skills, such as speaking, writing, thinking, and imagination.  The effectiveness of 

comic books in fostering reading habits among children is attributed to their colorful, engaging 

narratives and visual elements (Cary, 2004). Haugaard (1973) also stated that children’s interest 

in lessons would increase with comics.  

Comics created using traditional drawing methods take a long time and require special 

talent. Digital comics are easier to their traditional counterparts (Balaban, 2007). With Web 2.0 

tools, illustrations can be produced quickly, offering limitless coloring options and facilitating 

easier sharing. A review of the literature reveals that various studies conducted in recent years 

have demonstrated the positive effects of utilizing Web 2.0 tools in science education (Akbaba, 

2019; Arslan & Akçay, 2022; Bilen et al., 2019; Bilgican Yılmaz et al., 2021; Gürleroğlu, 2019; 

Korucu, 2020;. Uysal, 2020; Yıldırım, 2020).  

It is known that visual materials play a crucial role in science education by helping to 

concretize abstract concepts, thereby effectively enhancing student success. From this 

perspective, it is obvious that comics should be integrated into in science lessons. Consequently, 

the current study aims to provide resources for comic-supported learning by developing materials 

in the field of science and contributing to the literature by measuring the effect of comics on 

student achievement. At the same time, improving the quality of online science education and 

revealing the role of educational digital comics as a material that supports online science 

education are among the expected research outputs. It is also expected to introduce Web 2.0 tools 

used by educators in times such as the pandemic, where we are familiar with distance education, 

to eliminate concerns about this issue and to guide science educators in making 

recommendations about the tools. Using digital tools can also help encourage positive student 

engagement in the classroom and provide flexible and accessible learning options that are 

exciting for students. Based on all these points, the aim of the current study is to design 

educational digital comics on the topics of “Energy Conversion” and “Food Chain and Energy 

Flow” given within the unit of “Energy Conversions and Environmental Science”, which is the 

6th unit of the 8th grade science curriculum (MONE, 2018) and to investigate whether the use of 

digital comics in education has an effect on the academic achievement of students.  
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Method 

Research model  

This study was conducted using a quantitative research methodology and a pre-test-post-

test quasi-experimental design with a control group (Campbell & Stanley, 1963). Since the 

quasi-experimental design method is appropriate for studies in which different treatments 

administered to groups are compared and then the effects of the elements included in the study 

are examined (Büyüköztürk, 2013), this method was used in the current study. The main stages 

of the study are illustrated in Figure 1. 

 

Figure 1. Stages of the research process based on the quasi-experimental design 

Group-universe/sample  

The study was conducted with 63 eighth-grade students attending a public school in the 

city of Kırsehir during the 2022–2023 academic year. To enhance the practicality and efficiency 

of the research, experimental (N=32) and control (N=31) groups were created using the easily 

accessible sampling method, which is a type of the purposeful sampling types. The experimental 

group consisted of 14 female and 18 male students, while the control group included 15 female 

and 16 male students. 
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Data collection tool 

Since the literature review indicated that no existing data collection tool comprehensively 

addressed the study's subject, the researcher developed an academic achievement test. Initially, a 

question pool consisting of 45 multiple-choice questions each with four options was created. 

Subsequently, the researcher sought feedback from nine experts (5 Biology, 3 Science, 1 

Turkish) and as a result, the test was reduced to 27 questions. Sample items from the academic 

achievement test are presented in Figure 2.  

 
Figure 2. Sample questions from the academic achievement test 

Before starting the data collection process, reliability analyses for the “Photosynthesis 

and Food Chain Academic Achievement Test” were conducted based on self-reports from 150 

(9th grade) students who were not part of the study group. In the validity analysis of the test 

items, a specification table for content validity was created with the assistance of three experts. 

Item discrimination (0.663), and item difficulty indexes (0.496) were calculated and tabulated. 

Consequently, three items were not included in the academic achievement test because they were 

found to not meet the criteria taken as basis in the studies conducted in previous years 

(Hasançebi et al., 2020; Tan, 2010). For the reliability analysis concerning the internal 

consistency of the test items, the Kuder-Richardson-21 reliability coefficient was calculated to be 

0.761. It was accepted that this result met the reliability criterion that should be found in the 

academic achievement test (Pallant, 2020). In this connection, it can be said that the academic 

achievement test is reliable, has medium difficulty, and comprises high-quality items. As a result 

of the validity and reliability studies, the final version of the academic achievement test was 

given to be consisted of 24 items. The highest score to be taken from the academic achievement 

test is 24, and the lowest score is 0.  
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The normality analysis of the prepared academic achievement test was also performed. 

As a result of the analysis, it was seen that the Kolmogorov-Smirnov value was not significant 

(p>0.05) and the Skewness-Kurtosis coefficients were found to be between -1 and +1 (Table 1). 

Based on these results, it was concluded that the academic achievement test data had a normal 

distribution (Kline, 2011; Tabachnick & Fidell, 2015).  

Table 1. The normality analysis results of the academic achievement test  

 Statistics    df  Skewness   KKurtosis               p 

Sample                                       .072                    150                   .204                   -.342                   .067 

The 1st, 4th, 9th, 10th, 12th, 17th, 18th, and 21st items on the academic achievement test are 

designed to measure the accomplishment of the objective “Gives examples of producers, 

consumers, and decomposers in the food chain”. The 5th, 6th, 7th, 14th, and 20th items are prepared 

to measure the accomplishment of the objective “Recognizes the importance of photosynthesis in 

food production in plants”. The 2nd, 3rd, 8th, 11th, 13th, 15th, 16th, 19th, 22nd, 23rd, and 24th items are 

prepared to measure the accomplishment of the objective “Makes inferences about the factors 

affecting the rate of photosynthesis”.  

Data collection  

Each step of the implementation process for the experimental study was carried out in a 

total of 20 class hours. The implementation period was shaped based on the data in the annual 

plan made based on the science curriculum. In the study, students who were taught science using 

the methods in the science curriculum were determined as the control group, and students who 

were taught science using the educational comic materials were determined as the experimental 

group.  

Implementation process 

The implementation process of the research was completed in 20 class hours. The 

implementation period and process were structured according to the science curriculum.  In this 

study, students who were taught science using comics were designated as the experimental 

group, while those who received traditional science instruction were classified as the control 

group. 

Experimental group 

A summary of the implementation process utilized in the experimental group of the study 

is presented in Table 2.  

Table 2. Research implementation process flow 

Course Hours Implementation Process 

1 Administering of the academic achievement test as a pre-test 

1 Filling in the parent and student consent forms 

1 Introducing the educational comic material application to students 

16 Teaching process using the educational comic material 

1 Administering the academic achievement test as a post-test 

Total 20 hours 

*Each lesson hour consists of 40 minutes. 
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Since there was no comic book to be presented to the experimental group in class, it was 

created by the researcher in three stages (Şahan & Atlı, 2024). 

Scenario stage 

In the first stage, a scenario was designed for the 8th Grade Energy Transformations and 

Environmental Science Unit, specifically focusing on the Food Chain and Energy Flow. A draft 

text was subsequently created. During the text development stage, the breaking points of the 

scenario, common language with the reader and common living areas were applied and a 

connection was established between them. Care was taken to ensure that the scenario 

comprehensively covered the unit's content and maintained scientific accuracy. 

Drawing stage 

At this stage, the objective is to align the scenario with the drawing. To achieve this, 

Storyboard That and Canva tools have been selected as the most suitable Web 2.0 tools, offering 

a variety of background and character options. 

Panel stage  

The events narrated in the comics consist of consecutive frames. The arrangement of 

these frames on the screen in printed works or digital platforms is referred to as a panel, while 

the transitions between frames are known as a sequence (Alpin, 2002). At this stage, both 

sequences and panels were developed. Since the comics will be displayed on a smart board to 

present relevant material prepared for the science course to students, they were designed in a size 

of 1920 x 1080 mm. 

In teaching with the educational comics, which is the most important part of the 

implementation process, the comics, which were converted into PDF format suitable for the 

smart board (Figure 3), were voiced by volunteer students, and the interpretation of the flow of 

the events in the story was made through brainstorming in the class.  
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Figure 3. Sample image of the comic book designed in the study 
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Control group 

In the control group, the initial stage of the implementation process involved 

administering an academic achievement test as a pre-test to assess whether the students' 

readiness levels were comparable. Subsequently, the course was taught in accordance with the 

Energy Transformations and Environmental Science Unit achievements in the current curriculum 

based on the textbook. The students were given the activities in the book and the subject 

explanations were carried out. At the end of the process, the academic achievement test was 

administered as a post-test. 

Data analyses 

The data collected with the academic achievement test were analyzed by using the SPSS 

2.0 statistics program. During the analysis, students’ correct answers were coded as 1 point, and 

incorrect answers and unanswered questions were coded as 0 points in the program. Normality 

analyses of the test results for both the experimental and control groups were conducted using 

the Shapiro-Wilk test. As a result of this test, independent sample t-test analysis was performed 

for data with normal distribution and Mann Whitney-U test was performed for groups with non-

normal distribution.  

Ethics committee approval process 

The ethics application for the study was made on 21/10/2022 and the research was carried 

out with the approval of Nevsehir Haci Bektas Veli University Ethics Commission dated 

26/12/2022 and numbered 2022.13.429. 

Results 

The normality test for the groups to which the academic achievement test was 

administered was conducted using the Shapiro-Wilk test, and the results are presented in Table 3.  

Table 3. Shapiro-Wilk test results of the academic achievement pre-test scores of the 

experimental and control group students  

Groups Statistics N p  Statistics 
Standard 

Deviation 

Academic 

success 

pre-test 

 

Control Group 

 

.969 

 

31 

 

.492 

Skewness  -.241 .421 

Kurtosis .106 .821 

 

Experimental Group 

 

.960 

 

31 

 

.298 

Skewness -.170 .421 

Kurtosis -.311 .821 

Since the Shapiro-Wilk coefficient was found to be p>0.05, the data were considered to 

be normally distributed. Furthermore, the Skewness and Kurtosis values were found to be 

between -1 and +1, which showed that the data exhibited a normal distribution (SkewnessControl = 

-0.241, KurtosisControl = 0.106, SkewnessExperimental = -0.170, KurtosisExperimental = -0.311). 

An independent samples t-test was conducted to determine whether there were any 

differences in the prior knowledge levels of the students in the groups on the subject, and the 

results are given in Table 4.  
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Table 4. Results of the independent samples t-test comparing the pre-test scores of of students in 

the experimental and control groups  

Group N   X̅   SS sd t p 

Control Group 31  7.45 2.204 60 .755 .816 

Experimental Group 31  7.03 2.236    

The t-test indicated that there was no difference between the experimental and control 

groups in terms of readiness levels and that there was no prior knowledge level variable in the 

experimental study to be conducted (t60 = 0.755, p>0.05) (Table 4).  

A Shapiro-Wilk test was conducted to determine whether the students’ scores from the 

academic achievement test administered as a post-test exhibited a normal distribution (Table 5).  

Table 5. Normality analysis results regarding the academic achievement post-test scores of the 

control and experimental group students   

Groups Statistics N p  Statistics 
Standard 

Deviation 

Academic 

achievement  

post-test 

 

Control Group 

 

.862 

 

31 

 

.001 

Skewness  1.283 .421 

Kurtosis 1.058 .821 

 

Experimental 

Group 

 

.955 

 

31 

 

.200 

Skewness -.354 .421 

Kurtosis -.535 .821 

The nonparametric independent samples (post-control and post-experimental), which 

were determined not to exhibit a normal distribution, were analyzed with the Mann Whitney-U 

test and the results are presented in Table 6.  

Table 6. Results of the Mann-Whitney U analysis comparing the academic achievement post-test 

scores of students in the control and experimental groups  

Groups  N Mean Rank Sum of Ranks  U p 

Control Group Pre-test 

 

Post-test 

 

31  23.97 743 

247.00 .001(*) 

Experimental Group  31  39.03 1210 

A significant difference was found between the post-test scores of the students in the 

experimental and control groups in favor of the students in the experimental group (U=247.00; 

p<0.05) (Table 6). Accordingly, it can be inferred that the variability observed in the students’ 

academic achievements is due to the educational comics used as instructional materials. Thus, it 

can be concluded that the teaching delivered by using the educational comics were more efficient 

in terms of academic achievement compared to the teaching delivered in the control group.  
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Discussion 

Due to the individual differences of students in an educational environment, their 

perceptions and speeds of learning are different. The methods through which each student 

comprehends information also differ. Some students learn better visually, some by hearing, and 

some by writing. At this point, it can be said that the materials used are effective elements in 

learning (Chamisijatin et al., 2020; Fennema, 1972). As stated in Dale’s Cone of Experience, 

which has been used in many studies in the literature, the increase in the number of sensory 

organs involved in learning makes learning more permanent. Therefore, the use of materials in 

science lessons is very important. Using educational comics as materials in lessons creates an 

enjoyable and remarkable learning environment for students at all levels of education (Badeo & 

Koc, 2021; Di Fuccia et al., 2012; Orçan, 2013). Comics make students more active in finding 

solutions to the problems they encounter in daily life (Putranta & Supahar, 2019). Daily language 

and life-like plots used in comics facilitate the learning of complex and abstract concepts (Lin et 

al., 2015).  

The study aims to investigate the effects of comics created using the Web 2.0-supported 

applications Storyboard That and Canva in science classes on the academic achievement related 

to the subjects of “Food chain and energy flow” and “Energy transformations” at the 8th grade 

level. At the beginning of the study, an academic achievement test was developed for the 

relevant subjects and with the help of this test, the academic achievement pre-test scores of the 

control and experimental groups were compared. The results revealed that the academic 

achievement levels of the group that received science education with the created comics and the 

academic achievement levels of the group that received traditional science education were equal 

to each other (Table 3 and Table 4). After the implementation of the designed material, it was 

determined that there was a significant difference between the post-test scores of the groups in 

favor of the experimental group (Table 6). Therefore, it was concluded that the educational 

comics positively affected the accomplishment of the relevant objectives of the unit “Energy 

Conversions and Environmental Science”. When it is not possible for students to make 

observations, it becomes difficult for them to make sense of some concepts in their minds. These 

concepts were visualized with the designed comics, making it easier for students to understand 

and learn the subject.  

The use of comics in science education, which is the subject of the current study, has 

been tested with students in different subject areas and age groups, and similar results have been 

obtained. It has been concluded that using comics in science lessons increases students’ desire to 

learn the subject and positively affects their attitude toward the lesson (Hermita et al., 2020; 

Hughes et al., 2011). Krishnan and Othman (2016) investigated the effectiveness of using 

educational comics as a learning tool in teaching science at the primary school level. The results 

of the study, conducted with 5th grade students using a quasi-experimental design, confirmed 

that using educational comics in teaching the subject of energy significantly increased students' 

achievement and their higher-order thinking skills. In the study conducted by Lin and Lin (2016), 

it was revealed that comics were more effective in student achievement than traditional science 

education. Another study investigating the effects of comics on science education concluded that 

comics were effective in teaching science, finding significant differences in students' pre-test and 

post-test understanding of science learning (Maryani & Amalia, 2018). Koutnikova (2017) stated 

that educational comics make the phenomenon of science more interesting. In a qualitative study 

conducted by Akcanca (2021), it was stated that comics concretize concepts in science classes 

and are a tool that should be used for effective teaching in schools. In a study using comics in 
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chemistry teaching, it was emphasized that they entertain students and that every teacher should 

use them (Weber et al., 2013). In a similar study, Arslan and Akçay (2022) suggested that comics 

could help students better understand some topics in biology. When the literature is examined, 

many studies, such as our study, indicate that comics can have a positive effect on the success of 

science teaching (Badeo ve Koc, 2021; Chamisijatin et al., 2020; Hermita et al., 2020; Hosler & 

Boomer, 2011; Matuk et al., 2021; Orçan, 2013). In addition, many studies reveal the effects of 

comics on the teaching process in fields other than science education (Akdağ, 2023; Arı et al., 

2019; Canbulut, 2022; Efecioğlu, 2013; Gülersoy & Türkal, 2020; İlhan, 2016; Şeker, 2023; 

Şentürk, 2020; Tek, 2023). 

Suggestions 

According to the results of the study, it was revealed that comics created with the Web 

2.0 tool had a positive effect on students' academic success in science. Based on this result, it is 

recommended that teachers who aim to increase student success in science classes should use 

educational comics in the science teaching process. In addition, it can be said that digital comics 

can be an effective tool in increasing the participation of students who are not interested in 

science classes thanks to the visuality, fluency, and easy comprehensibility they provide. 

Acknowledgements 

This research did not receive any specific grant from funding agencies in the public, 

commercial, or not-for-profit sector. 

Conflicts of Interest 

No potential conflict of interest was reported by the authors. 

Ethics 

The ethics application for the study was made on 21/10/2022 and the research was carried 

out with the approval of Nevsehir Haci Bektas Veli University Ethics Commission dated 

26/12/2022 and numbered 2022.13.429. 

  



 

46 

 

References 

Aisyah, R., Zakiyah, I. A., Farida, I., & Ramdhani, M. A. (2017). Learning crude oil by using 

scientific literacy comics. Journal of Physics: Conference Series, 1–7.  

https://doi.org/10.1088/1742-6596/895/1/012011 

Akbaba, K. (2019). Fen öğretiminde web 2.0 uygulamalarının öğrencilerin fen bilimleri dersine 

ve teknoloji kullanımına yönelik tutumlarına etkisi. (Unpublished master’s dissertation). 

Aksaray University, Aksaray. 

Akcanca, N. (2020). An alternative teaching tool in science education: Educational Comics. 

International Online Journal of Education and Teaching, 7(4), 1550-1570. 

Akcanca, N. (2021). The opinions of prospective teachers on the design and use of digital 

educational comics as a technological teaching material in science education: The 

opinions of prospective teachers on the design and use of digital educational comics. 

International Journal of Curriculum and Instruction, 13(3), 2268-2288. 

Akdağ, S. (2023). Uzaktan öğretimle sosyal bilgiler dersinde eğitici çizgi roman kullanımının 

öğrencilerin bilişsel ve duyuşsal öğrenmelerine etkisinin incelenmesi (Unpublished 

doctoral dissertation). Atatürk University, Erzurum. 

Alpin, H. (2002). 1001 soruda çizgi roman. İnkılap Yayınları. 

Arı, A., Demir, B., & Işık, B. B. (2019). Studies investigating the effects of the use of manga 

comics in mathematics teaching. Bayburt University Journal of Science, 2(2), 261-265. 

Arslan, K., & Akçay, H. (2022). The effects of science teaching with comics on student 

achievement. Science, Education, Art and Technology Journal, 6(1),14-31. 

Badeo, J. M., & Koc, B. C. O. K. (2021). Use of comic-based learning module in mechanics in 

enhancing students’ conceptual understanding and motivation. Science Education 

International, 32(2), 131-136. 

Balaban, Y. (2007). Üç boyutlu bilgisayar grafiklerinin sinema filmleri içinde kullanımı:" 

Mumya"" küçük kardeşim" ve" matrix" incelemesi (Unpublished doctoral dissertation). 

İstanbul Kültür University, İstanbul. 

Bhatia, K. T. (2006). Super-heroes to super languages: American popular culture through South 

Asian language comics. World Englishes, 25(2), 279–297.  

Bilen, K., Hoştut, M., & Büyükcengiz, M. (2019). Fen eğitiminde dijital öyküleme yönteminin 

ortaokul öğrencilerinin akademik başarı, tutum ve motivasyonlarına etkisi. Pedagojik 

Araştırma, 4(3), 1-12. 

Bilgican Yılmaz, F., Karakoç Topal, O., & Öz Aydın, S. (2021). DNA konusunun web 2.0 

araçlarının entegre edildiği laboratuvar yöntemi ile öğretimi. Journal of Instructional 

Technologies and Teacher Education, 10(1), 16-36. 

Bitz, M., & Emejulu, O. (2016). Creating comic books in Nigeria: International reflections on 

literacy, creativity, and student engagement. Journal of Adolescent and Adult Literacy, 

59(4), 431–441. https://doi.org/10.1002/jaal.451   

Büyüköztürk, Ş. (2013). Sosyal Bilimler için Veri Analizi El Kitabı İstatistik, Araştırma Deseni 

SPSS Uygulamaları ve Yorum (Data Analysis Handbook for Social Sciences Statistics, 

Research Design SPSS Applications and Interpretation) Pegem Publishing.  

https://doi.org/10.1088/1742-6596/895/1/012011
https://doi.org/10.1002/jaal.451


 

47 

 

Campbell, D. T., & Stanley, J, C. (1963). Experimental and quasi-experimental designs for 

research. Boston: Houghton Mifflin Company. 

Canbulut, D. (2022). Eğitici çizgi romanların ilkokul 2. sınıf bölme işlemi konusunda başarı ve 

kalıcılığa etkisi. (Unpublished master’s dissertation). Ömer Halisdemir University, 

Niğde. 

Cary, S. (2004). Going graphic: Comics at work in the multilingual classroom. Portsmouth NH: 

Heinemann. 

Chamisijatin, L., Lestari, R. D., Husamah, A. F., Fatmawati, D., & Nurhasanah, S. (2020). 

Developing comic of human skeletal system and its potential in improving junior high 

school students' learning achievement. Universal Journal of Educational Research, 8(12), 

6383-6393. 

Cohen, J. (1992). Statistical power analysis. Current Directions in Psychological Science, 1(3), 

98-101.  

Çilenti, K. (1988). Eğitim Teknolojisi ve Öğretim (Educational Technology and Teaching). 

Kadıoğlu Matbaası. 

Di Fuccia, D., Witteck, T., Markic, S., & Eilks, I. (2012). Trends in practical work in German 

science education. Eurasian Journal of Mathematics, Science and Technology Education, 

8(1), 59–72. https://doi.org/10.12973/eurasia.2012.817a   

Efecioğlu, E. (2013). The role of graphic novels in teaching English as a foreign language. 

(Unpublished master’s dissertation). Hacettepe University, Ankara. 

Fennema, E. (1972). The relative effectiveness of a symbolic and a concrete model in learning a 

selected mathematical principle. Journal for Research in Mathematics Education, 3(4), 

233-238.  

Guadamillas Gómez,  M. V. (2014). Reading, speaking and writing through creative resources: 

comics in second language teaching. Arab World English Journal, 5(4), 443-453.  

Gülersoy, A. E., & Türkal, B. (2020). Use of comics as a teaching material in social studies 

education in terms of its composition and development. Journal of International Social 

Science Education, 6(2), 299-326.  

Gürbüz, R. (2006). Olasılık kavramlarıyla ilgili geliştirilen öğretim materyallerinin öğrencilerin 

kavramsal gelişimine etkisi (The effect of teaching materials developed on probability 

concepts on students' conceptual development). Dokuz Eylül University The Journal of 

Buca Faculty of Education, 20(1), 59-68. 

Gürleroğlu, L. (2019). 5E modeline uygun web 2.0 uygulamaları ile gerçekleştirilen fen bilimleri 

öğretiminin öğrenci başarısına motivasyonuna tutumuna ve dijital okuryazarlığına 

etkisinin incelenmesi. (Unpublished master’s dissertation). Marmara Üniversitesi, 

İstanbul. 

Hasançebi, B., Terzi, Y., & Küçük, Z. (2020). Distractor analysis based on item difficulty index 

and item discrimination index. Gümüşhane University Journal of Science, 10(1), 224-

240. 

Haugaard, K. (1973). Comic books: Conduits to culture? Reading Teacher, 27, 54-55. 

https://doi.org/10.12973/eurasia.2012.817a


 

48 

 

Hermita, N., Ningsih, H. S., Alim, J. A., Alpusari, M., Putra, Z. H., & Wijaya, T. T. (2020). 

Developing science comics for elementary school students on animal diversity. Solid 

State Technology, 63(1s), 2492-2500. 

Hosler, J., & Boomer, K. B. (2011). Are comic books an effective way to engage nonmajors in 

learning and appreciating science? CBE—Life Sciences Education, 10, 309-317 

Hughes, J. M., King, A., Perkins, P., & Fuke, V. (2011). Adolescents and “autographics”: 

reading and writing coming‐of‐age graphic novels. Journal of Adolescent & Adult 

Literacy, 54(8), 601-612. 

İlhan, G. O. (2016). Sosyal bilgilerde çizgi romanların kullanımı. (Unpublished doctoral 

dissertation). Afyon Kocatepe University, Afyon.  

Karataş, S., & Yapıcı, M. (2006). The process and application samples of teaching technologies 

and material development. Afyon Kocatepe University Journal of Social Sciences, 8(2), 

311-325. 

Kim, J., Chung, M. S., Jang, H. G., & Chung, B. S. (2017). The use of educational comics in 

learning anatomy among multiple student groups. Anatomical Sciences Education, 10(1), 

1–8. https://doi.org/10.1002/ase.1619  

Kline, R. B. (2011). Principles and Practice of Structural Equation Modeling. Guilford Press. 

Korucu, A. T. (2020). Fen eğitiminde kullanılan dijital hikâyelerin öğretmen adaylarının 

akademik başarısı, sayısal yetkinlik durumları ve sorgulama becerileri üzerindeki etkisi. 

Kastamonu Eğitim Dergisi, 28(1), 352-370. 

Koutnikova, M. (2017). The application of comics in science education. Acta Educationis 

Generalis, 7(3), 88- 98. 

Krishnan, S., & Othman, K. (2016). The effectiveness of using comic to increase pupils’ 

achievements and higher order thinking skills in science. International Journal of English 

and Education, 5(3), 281-293. 

Lai, C. H., Bjornerud, P. M., Akahori, K., & Hayashi, S. (2002). The design and evaluation of 

language learning materials based on comic stories and comic strips. Proceedings of 

International Conference on Computers in Education IEEE 1, 677-678. 

https://doi.org/0.1109/CIE.2002.1186040 

Lin, S. F., & Lin, H. S. (2016). Learning nanotechnology with texts and comics: the impacts on 

students of different achievement levels. International Journal of Science Education, 

38(8), 1373–1391. https://doi.org/10.1080/09500693.2016.1191089  

Lin, S. F., Lin, H., Lee, L., & Yore, L. D. (2015). Are science comics a good medium for science 

communication? The case for public learning of nanotechnology. International Journal of 

Science Education, Part B, 5(3), 1–19. https://doi.org/10.1080/21548455.2014.941040  

Liu, J. (2004). Effects of comic strips on L2 learners’ reading comprehension. TESOL Quarterly, 

38(2), 225-243. 

Maryani, I., & Amalia, L. (2018). The development of science comic to improve student’s 

understanding in elementary school. Jurnal Inovasi Pendidikan IPA, 4(1), 75-82. 

https://doi.org/10.1002/ase.1619
https://doi.org/0.1109/CIE.2002.1186040
https://doi.org/10.1080/09500693.2016.1191089
https://doi.org/10.1080/21548455.2014.941040


 

49 

 

Matuk, C., Hurwich, T., Spiegel, A., & Diamond, J. (2021). How do teachers use comics to 

promote engagement, equity, and diversity in science classrooms? Research in Science 

Education, 51(3), 685- 732. 

McCloud, S. (2001). Understanding Comics: The Invisible Art.  William Morrow Paperbacks 

MONE [Ministry of National Education]. (2018). Science course curriculum (3, 4, 5, 6, 7 and 

8thgrades). Presidency of the Board of Education. 

MONE [Ministry of National Education]. (2024). Science course curriculum (3, 4, 5, 6, 7 and 

8thgrades). Presidency of the Board of Education. 

Muniran, F., & Yusof,  R. (2008). Using comics and graphic novels in schools and libraries to 

promote literacies [Paper presentation]. ICOLIS 2008, Kuala Lumpur, Malaysia. 

Negrete, A. (2013). Constructing a comic to communicate scientific ınformation about 

sustainable development and natural resources in Mexico. Procedia - Social and 

Behavioral Sciences, 103, 200–209. https://doi.org/10.1016/j.sbspro.2013.10.327  

Orçan, A. (2013). Çizgi-roman tekniği ile geliştirilen bilim-kurgu hikâyelerinin öğrencilerin 

yaratıcı düşünme becerilerinin ve fiziğe ilişkin tutumlarının gelişimine etkisi. 

(Unpublished master’s dissertation). Gazi University, Ankara. 

Özdemir, M. (2010). Qualitative data analysis: A study on methodology problem in social 

sciences. Eskişehir Osmangazi University Journal of Social Sciences, 11(1), 323-343. 

Pallant, J. (2020). SPSS survival manual: A step by step guide to data analysis using IBM SPSS. 

McGraw-Hill Education. 

Putranta, H, & Supahar, S. (2019). Synthesis of the cognitive aspects’ science literacy and higher 

order thinking skills (HOTS) in chapter momentum and impulse. Journal of Physics: 

Conference Series, 1397, 012014. https://doi.org/10.1088/1742- 6596/1397/1/012014  

Ranker, J. (2008). Using comic books as read-alouds: İnsights on reading instruction from an 

English as a second language classroom. Reading Teacher, 61(4), 296-305. 

Sheu, J. J., & Chu, K. T. (2017). Mining association rules between positive word-of-mouth on 

social network sites and consumer acceptance: A study for derivative product of 

animations, comics, and games. Telematics and Informatics, 34(4), 22–33. 

https://doi.org/10.1016/j.tele.2016.12.010  

Song, Y., Heo, M., Krumenaker, L., & Tippins, D. (2008). Cartoons-an alternative learning 

assessment. Science Scope, 32(1), 16-21.  

Şahan, Z., & Atlı, E. (2024). Enerjinin yolculuğu: Fen bilimlerinde bir çizgi roman örneği. 

Nevşehir Hacı Bektaş Veli Üniversitesi SBE Dergisi, 14(4), 2349-2364. 

https://doi.org/10.30783/nevsosbilen.1512674  

Şeker, S. (2023). İlkokul sosyal bilgiler dersinde eğitici çizgi romanların kullanımı: Bir eylem 

araştırması. (Unpublished master’s dissertation). Marmara University, İstanbul. 

Şentürk, M. (2020). Eğitici çizgi roman ve çizgi film kullanımının derse ilişkin tutum, motivasyon 

ve başarıya etkisi. (Unpublished doctoral dissertation). Atatürk University, Erzurum.  

Şimşek, N. (2002).  BİG 16 learning modality inventory. Educational Sciences Practices 1(1),  

33-47. 

https://doi.org/10.1016/j.sbspro.2013.10.327
https://doi.org/10.1088/1742-%206596/1397/1/012014
https://doi.org/10.1016/j.tele.2016.12.010
https://doi.org/10.30783/nevsosbilen.1512674


 

50 

 

Tabachnick, B., & Fidell, L. S. (2015). Using Multivariate Statistics. (M. Baloğlu, Ed.) Nobel 

Akademik Yayıncılık. 

Tan, Ş. (2010). Ölçme ve Değerlendirme (Quantification and Consideration). Pegem Akademi. 

Tek, Ş. (2023). 6. sınıf cebir konusunun eğitici çizgi romanlarla öğretiminin motivasyon, başarı 

ve kalıcılığa etkisi. (Unpublished master’s dissertation). Gazi University, Ankara. 

Tekin, E., & İlhan, G. O. (2021). An overview on the use of comics in foreign language 

teaching. Anasay, 17, 105-124. 

Themelis, C., & Sime, J. A. (2020). Comics for inclusive, technology-enhanced language 

learning. In S. Mavridi, & V. Saumell (Eds.), Digital innovations and research in 

language learning (pp. 93-114). IATEFL.  

Toh, T. L. (2009). Use of Cartoons and Comics to Teach Algebra in Mathematics Classrooms. 

Papers from mathematics – of prime importance: The 2009 MAV Annual Conference. 

230-239 

https://www.mav.vic.edu.au/Tenant/C0000019/00000001/downloads/Resources/annual-

conferences/2009/12Toh.pdf 

Uysal, M. (2020). İlkokul 4. sınıf fen bilimleri dersinde web 2.0 animasyon araçları kullanımının 

çeşitli değişkenlere etkisi. (Unpublished master’s dissertation). Niğde Ömer Halisdemir 

Üniversitesi, Niğde. 

Weber, K. C., Saldanha, T. C, Silva, K. K. D. S. E., Santos, P. M., Souza, D. D., & Arroio, A. 

(2013). Introducing comics as an alternative scientific narrative in chemistry teaching. 

The Western Anatolia Journal of Educational Sciences (WAJES), 4(8), 1-14. 

Widyastuti, P. D., Mardiyana, M., & Saputro, D. R. S. (2017). An instructional media using 

comics on the systems of linear equation. Journal of Physics: Conference Series, 895, 

012039. https://doi.org/10.1088/1742-6596/895/1/012039 

Yanpar-Şahin, T., & Yıldırım, S. (1999). Öğretim Teknolojileri ve Materyal Geliştirme 

[Instructional technologies and material development]. Anı Yayıncılık.  

Yaşar, I. Z. (2006). Fen eğitiminde zihin haritalama tekniğiyle not tutmanın kavram öğrenmeye 

ve başarıya etkisi. (Unpublished doctoral dissertation). Marmara University, İstanbul. 

Yıldırım, C. (1999). Eğitimde Ölçme ve Değerlendirme (Measurement and Evaluation in 

Education). ÖSYM. 

Yıldırım, E. (2016). Examining opinions of classroom teacher candidates on educational comics. 

Kilis 7 Aralik University Journal of Social Sciences, 6(11), 52-70.  

Yıldırım, İ. (2020). 7. sınıf ışığın madde ile etkileşimi ünitesinde web 2.0 araçlarının 

kullanılmasının öğrencilerin akademik başarılarına, teknoloji ile kendi kendine öğrenme 

düzeylerine ve fene yönelik tutumlarına etkisinin incelenmesi. (Unpublished master’s 

dissertation). Kocaeli Üniversitesi, Kocaeli. 

https://www.mav.vic.edu.au/Tenant/C0000019/00000001/downloads/Resources/annual-conferences/2009/12Toh.pdf
https://www.mav.vic.edu.au/Tenant/C0000019/00000001/downloads/Resources/annual-conferences/2009/12Toh.pdf
https://doi.org/10.1088/1742-6596/895/1/012039

